Design, setting and participants: The most recent Nigeria Demographic and Health Survey (NDHS, 2013) was examined. The study consisted of 20 467 mothers aged 15-49 years. Non-use of PNC services was examined against a set of demographic, health knowledge and social structure factors, using multilevel regression analysis. PARs estimates were obtained for each factor associated with non-use of PNC in the final multivariate logistic regression model.
INTRODUCTION
There is evidence that most maternal deaths occur during labour, delivery or the first 24 hours postpartum. 1 2 Although the neonatal period is only 28 days, it accounts for as much as 38% of all deaths in children younger than 5 years. 3 There could be a drastic reduction in these maternal and neonatal problems if women received the requisite medical attention and postnatal care (PNC) during the postnatal period (ie, healthcare services received in the first 6 weeks after delivery). 4 The postnatal period is thus critical for the health and survival of both mother and newborn alike. It is against this background that the WHO has strongly advocated improvements of maternal health services as part of its Safe Motherhood Initiative (SMI). 5 The WHO recommends that women should be given PNC within the first 24 hours, followed by check-ups on the second or third day, and then on the seventh day after giving birth. 4 Globally, PNC has been recognised to be crucial to the maintenance and promotion of the health and survival of a mother and her newborn baby. It also provides health professionals the opportunity of identifying, monitoring and managing the health conditions of both the mother and her baby during the postnatal period. Furthermore, health professionals use PNC to undertake health promotional programmes to
Strengths and limitations of this study ▪ Our analysis was restricted to mothers who received postnatal care (PNC) services within 5 years prior to the survey; in order to minimise recall bias. ▪ Data were from a population-based national respective survey with a response rate of about 98%. ▪ This study was a cross-sectional design and therefore inferences on causes and effects could not be substantiated. ▪ This study did not assess the quality of PNC offered to mothers.
encourage exclusive breast feeding, personal hygiene, appropriate infant feeding practices as well as family planning counselling and services. 4 The government of Nigeria has made tremendous efforts to meet the Millennium Development Goals (MDGs) relating to the survival of children under 5 years of age and that of mothers. However, the most recently estimated maternal mortality ratio indicated a slight rise of ∼6%-from 545 maternal deaths per 100 000 live births in 2008 to 576 per 100 000 live births in 2013, 6 indicating poor maternal healthcare services. Neonatal mortality rates during this period decreased by 8%-from 40 deaths per 1000 live births to 37 deaths per 1000 live births. 6 Despite the benefits and effectiveness of PNC, the 2013 Nigeria Demographic and Health Survey (NDHS) reported that 58% of Nigerian women had no postnatal check-ups despite the recommendations. 6 Several population-based studies have been carried out on both use and non-use of PNC services, particularly in low and middle income countries, including Bangladesh, 7 8 Indonesia 9 and Timor-Leste. 10 However, in Nigeria, the literature is limited. A majority of past studies were community-based studies that focused on small-scale research. [11] [12] [13] Recently, a population-based study on determinants of PNC non-utilisation among women in Nigeria was conducted.
14 However, this study did not examine the attributable risks of factors associated with non-use of PNC. Hence, this study aimed to extrapolate population attributable risk (PAR) proportions to provide estimates of the total magnitude of each of the factors associated with non-use of PNC in Nigeria. Results of our investigation using nationally representative data could provide policymakers with information to implement interventions that will encourage the patronage of PNC services among women, thereby improving maternal and newborn survival rates.
METHODS
Data from the 2013 NDHS data set were used for this study. The 2013 NDHS household survey was conducted by the National Population Commission (NPC) in conjunction with ICF International. The household survey information on demographic and health issues such as maternal and child health, childhood mortality and education were gathered by interviewing eligible women and men of reproductive age, aged 15-49 and 15-59 years, respectively. Three questionnaires (household, women's and men's questionnaires) were used to record all information gathered. Sampling procedures used in the NDHS have earlier been published in detail elsewhere. 15 A total of 38 948 women were successfully interviewed, yielding a response rate of 97.6%. More than 50% (20 467) of these women had the most recent birth within 5 years prior to the survey interview, and were used for our study analyses. The analysis was restricted to births that occurred within the previous 5 years because only those births had detailed information on the use of perinatal health services, and to limit the potential for differential recall of events from mothers who had delivered at very different durations prior to the survey date.
Study variables

Dependent variable
The outcome variable for this study was non-use of PNC services. This takes a binary form, such that PNC will be regarded as a 'case' (1= if healthcare service was not received during the first 6 weeks after delivery) or a 'non-case' (0= if healthcare service was received during the first 6 weeks of infant life). The outcome variable was examined against all potential confounding variables (figure 1).
Independent variables
A behavioural conceptual framework of maternal healthcare services developed by Andersen 16 is frequently referenced in other studies on perinatal care services. 9 17 18 As a result, our study used the Andersen 16 framework as the basis for identifying key risk factors associated with non-use of PNC services in Nigeria. Figure 1 presents all potential confounding variables based on information available in the 2013 NDHS. These variables were classified into five distinct groups: community level factors (geopolitical zone and place of residence); predisposing level factors (demographic, health knowledge and social structure factors); demographic and social structure factors (household wealth index, level of mother's education, mother's age at delivery, level of father's education, mother's marital status, child's sex and a combination of birth order and birth interval); health knowledge characteristics (frequency of reading newspaper or magazine, frequency of watching television, frequency of listening to radio and knowledge of delivery complication); enabling factors ( permission to visit health services, distance to health services, presence of companion, ability to pay for health services and behaviour of health workers); need factors (delivery complications, birth size and desire for pregnancy); and previous use of health services (delivery assistance, mode of delivery and place of delivery).
Statistical analysis
The prevalence of non-use of PNC services was described by conducting a frequency tabulation of all potential risk factors included in the study. Logistic regression generalized linear latent and mixed models (GLLAM) with the logit link and binomial family 19 were then used for multivariable analyses that independently examined the effect of each factor, after adjusting for confounding variables.
A hierarchical modelling technique 20 was used in the multivariable logistic regression to allow more distal factors to be appropriately examined without interference from more proximate factors. A five-stage model was used by following a similar conceptual framework to that described by Andersen 16 (figure 1). First, community level factors were entered into the baseline model to assess their relationship with the study outcome. A manually processed stepwise backwards elimination was performed and variables with p values <0.05 were retained in the model. Second, predisposing level factors were examined with the community level factors that were significantly associated with non-use of PNC, and those variables with p values <0.05 were retained. In the third stage, enabling level factors were investigated with the community and predisposing level factors that were significantly related with the study outcome. As before, those variables with p values <0.05 were retained. A similar procedure was used for need and previous use of health services level factors in the fourth and fifth stages, respectively. In our final model, we double-check for collinearity in order to reduce any statistical bias. All analyses were conducted using 'SVY' commands in STATA V.13.1 (STATA Corporation, College Station, Texas, USA) to adjust for the cluster sampling survey design and weights.
The PAR was calculated for the significant risk factors to estimate the contribution of each risk factor to the total risk for non-use of PNC services between 2009 and 2013. We obtained PAR and 95% CIs by using the following similar method employed by Stafford et al.
PAR ¼ prðaOR À 1Þ ðaORÞ
where pr is the proportion of the population exposed to risk factors, and a OR was the adjusted OR for non-use of PNC. 
RESULTS
Of the weighted total of 20 467 mothers eligible for PNC services for their most recent live-born infants within 5 years preceding the 2013 NDHS survey interview date, ∼58% of the eligible mothers did not use PNC services during the first 6 weeks of an infant's life. The prevalence of mothers who were assisted by nonhealth professionals during delivery was ∼85% (95% CI 83.2% to 86.2%). Greater than three-quarters (81.9%; 95% CI 80.3% to 83.3%) of mothers delivered their infants at non-health facilities and 81% (95% CI 79.2% to 82.7%) of mothers were from poor households.
The multivariable analysis showed that community, predisposing, enabling, need and previous use of health services level factors were significantly associated with non-use of PNC services in Nigeria (table 1) . Infants whose mothers resided in rural areas (OR=1.69; CI 1.40 to 2.06) had higher odds of not patronising PNC services compared with those living in urban areas. The odds of non-use of PNC services increased significantly among infants born to mothers from poor households (OR=1.66; CI 1.35 to 2.05) and those whose mothers had no formal education. A higher likelihood of non-use of PNC services was associated with infants whose mothers had no knowledge of delivery-related complications and lack of exposure to mass media, particularly watching television. It was also observed that attitude of health workers had a significant effect on non-use of PNC services among nursing mothers.
Increased odds of non-use of PNC services were observed among infants whose birth size was perceived as small at birth compared with large-sized infants (OR=1.41; CI 1.22 to 1.64). Mothers whose infants were delivered by non-health professionals had 3.5 times greater odds of not using PNC services than those infants who were delivered by health professionals. Other significant factors that were associated with non-use of PNC services included mothers whose infants were delivered at non-health facilities (OR=4.51; CI 3.75 to 5.43), and those whose deliveries occurred by caesarean section (OR=2.29; CI 1.61 to 3.27).
Out of the total PAR for non-use of PNC services, nearly 0.70 (PAR 0.68; CI 0.56 to 0.76) was attributable to infants who were delivered at non-health facilities (table 2). Our findings also showed that non-use of PNC was associated with infants whose mothers lacked knowledge of obstetric complications (PAR 0.37; CI 0.31 to 0.45) and those delivered by non-health professionals (PAR 0.61; CI 0.55 to 0.75).
DISCUSSION
Non-use of PNC services was used as the main outcome variable in this study. The main factors that posed risk to patronage of PNC services included the type of residence (rural or urban), household wealth, maternal education, mothers' knowledge of delivery-related complications, mothers' access to the mass media and perceived size of the baby at birth.
This study has several strengths that included the use of nationally representative data, with a relatively large sample size that yielded a high response rate (97.6%). 6 The current findings are generalisable to the entire country since the demographic and health surveys are internationally validated and nationally adapted. Furthermore, to the best of our knowledge, this is the first study to use nationally representative data to study the determinants of non-use of PNC services in Nigeria. There are, however, a number of limitations that are worthy of note when interpreting the results of this study. First, since this was a cross-sectional study, causal associations of the observed findings could not be clearly established. Second, variables available to measure the demographic, health knowledge and social structure factors were limited. Finally, the survey relied on retrospective information, which may have suffered a recall bias. However, such bias might not be problematic, as the study involved only mothers who gave birth within 5 years preceding the survey. Living in a rural area was found in this study to be negatively associated with use of PNC services in Nigeria. This finding implied that use of PNC was associated with infants whose mothers lived in urban areas, which is consistent with a past study from Nepal. 22 Generally, cultural practices are more prevalent in rural areas than in urban areas. PNC patronage is limited by the cultural tradition of keeping a newborn indoors, especially among mothers who give birth at home. Several other studies have reported this tradition of seclusion during the postnatal period. 23 24 The finding can also be explained by the fact that in rural areas there is inadequate access to public services such as transportation, roads and health services, whereas urban dwellers are more likely to have access to adequate transportation and health services. 25 Adequate physical accessibility to healthcare services has been found to increase maternal health utilisation as reported by past studies from Ghana 26 and Nepal. 27 Our findings support the need to provide PNC services, especially in rural areas, through alternative means, such as home visits by health professionals. The use of PNC services during the seclusion period when the mother and baby are confined to their room could be increased in communities by involving community leaders including religious leaders in health programmes. 24 It may also be worthwhile to implement community-based newborn programmes to focus on providing home-based PNC services to mothers. 28 One key finding of this study was that non-use of PNC services was significantly associated with infants from poor households. Using the household wealth index as a proxy indicator for the socioeconomic status of the household, mothers of low socioeconomic status were significantly less likely to use PNC services. This implied that mothers from rich households or of high socioeconomic status were significantly more likely to patronise PNC services. This finding is consistent with other past studies from India, Nepal and Nigeria, [29] [30] [31] [32] [33] [34] and can be explained by the availability of money to be able to pay for such healthcare services. The government of Nigeria and other stakeholders should look to make these maternal healthcare services affordable to mothers from low-income families.
There is evidence in the extant literature that mothers with higher levels of education are better informed about health risks and are more likely to demand and gain access to healthcare. 31 34 Several past studies have highlighted the fact that use of PNC services was significantly associated with mothers with higher levels of education, implying that the risk of non-use of PNC services was higher among mothers with no schooling. 27 35 36 This is similar to a finding in our study where mothers with no formal education were more likely not to access PNC services in Nigeria.
In this study, non-use of PNC services was found to be significantly higher among mothers who had limited or no access to the mass media. This is consistent with results from studies in Bangladesh 37 and Indonesia. 9 Limited or non-access to the mass media implies lack of exposure to information and health knowledge about pregnancy and PNC. Apart from entertainment, the mass media also inform and educate. Education and availability of information can help to enhance women's knowledge of the significance of health and increase women's confidence and improve their ability to seek appropriate healthcare services. 38 
Conclusions
This study reveals that the majority of Nigerian women did not use PNC services. Factors associated with this lack of patronage included household poverty, rural dwelling, poor maternal educational attainment and limited access to the mass media. The government of Nigeria and other non-governmental organisations should provide focused financial support to mothers from economically disadvantaged households in order to minimise the inequitable access to pregnancy and delivery healthcare services with trained healthcare personnel. Such an intervention could be complemented with community-based promotion programmes that would enhance awareness of the benefits of both pregnancy and PNC health services. Devices such as television sets and radios should be made affordable to women, especially those who reside in rural areas. Furthermore, the use of home visits by health professionals should also be implemented to ensure that those mothers living in remote areas are not further disadvantaged.
